Defining peripheral nervous system dysfunction in the SOD-1G93A transgenic rat model of amyotrophic lateral sclerosis.
Growing evidence indicates that alterations within the peripheral nervous system (PNS) are involved at an early stage in the amyotrophic lateral sclerosis (ALS) pathogenetic cascade. In this study, magnetic resonance imaging (MRI), neurophysiologic analyses, and histologic analyses were used to monitor the extent of PNS damage in the hSOD-1 ALS rat model. The imaging signature of the disease was defined using in vivo MRI of the sciatic nerve. Initial abnormalities were detected in the nerves by an increase in T2 relaxation time before the onset of clinical disease; diffusion MRI showed a progressive increase in mean and radial diffusivity and reduction of fractional anisotropy at advanced stages of disease. Histologic analysis demonstrated early impairment of the blood-nerve barrier followed by acute axonal degeneration associated with endoneurial edema and macrophage response in motor nerve compartments. Progressive axonal degeneration and motor nerve fiber loss correlated with MRI and neurophysiologic changes. These functional and morphologic investigations of the PNS might be applied in following disease progression in preclinical therapeutic studies. This study establishes the PNS signature in this rat ALS model (shedding new light into pathogenesis) and provides a rationale for translating into future systematic MRI studies of PNS involvement in patients with ALS.